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#11 2 0 0 4 - 1 3 1 5 4 2 ^-Z^ : 1/E 

ttfiaRr«^m<^Jifi5t^M$^^^ 2oom+it. ^^^^^ 
mim 2 1 

It*:® 1 t:i:fev^T. 

miaTOJmKcT) ^ HuiB 2 o(7)Sis<^#^ oETt'#^£-r^§5^t PBa=^ ^ b 7 
im^m 3 1 

[if*:® 41 

W*:® 3 i::^v>-r. 

i i: ^ #m t-r^ iB'lt^^o 
IW« 5 ] 

[ItM 6 ] 

CI ^ #m t-r^ la'it^^o 

ifc^#mi:i-'2)ia'lt*^o 
im^m 8 1 

ttfia««m{4. 

Pt, Ag, Au, Ir, Ru, Ti, Ta, Al, Cu, RuOS, Ru02, SrRuOS, LaCoOS, SrCoOS, LaSrCo 
03, TiN. TiOx, YBa2Cu30x. Ir02, TaSiN, MoN(^ ^ •^<7)v>-f ^i-^^^ 1 h^y.m^fih(D 

:Lt^ mm. t-t^ Mmm^o 
m^M 9 ] 

Cu, Al, Ag, Pt, Au. Ir. Ru, Os. Ti. Ta, O ^ -^OV^-f n:*^ ^^vMi-^*LP,0 
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1 1 ^mmf^m 6, 204, 139 ^<^m. 

[#l^«2 1 6 , 473, 3 3 2 ^^m^ 

[0 0 0 3 1 „ 

FeRAM) . TMR (h>'^>;VMR) m^^m^-fz^mi^^ (MRAM) ._mmt 

#Mv^/c#s#^^v (ouM) m<DmM^j:^-mm±mmm'f-(ommmA.K'n^f^x 
^LTis ^) > 7fm^^<7)mmmm^imir^^x<7)mm^mfz^m-mm^:^^^^^^<^^m 

^X ^ o 

^^^Hjogfi^jti. iS'it*^o^#fi<b> ■^^v^^m,t}<Di^m.. #§^i<^/K*mb^F^ 

fl- (nS^U^Mm) ^m^^^o icoiB'li^^fi^ «lfe«t> #M 

[0 0 0 7] ^ , , 
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#11 2 0 0 4 - 1 3 1 5 4 2 •^-P : 2/ 

[0011] ^ ^ 

[0012] 

^?tL<Ji! Jiia«mt±. Pt, Ag. Au. Ir, Ru, Ti. Ta, Al. Cu, Ru03. Ru02, Sr^ 

03, LaCoOS, SrCoOS. LaSrCoOS. TiN. TiOx. YBa2Cu30x. Ir02, TaSiN, }Lo}i<D d ^<D^^-ir 

^ItLot! iiam^lti. Cu. Al, Ag. Pt. Au, Ir, Ru, Os, Ti, Ta, Odt>cOV^-ftL 
[0 0 171 

m 1 (Dmmrm) 

#S#*«1 0 1±J::FV^ > 1 0 2 2.m.XlV-7. l 0 2 b ^f^^L^- 
10 3 ^^TrL-C-^^'- h 1 0 4^f^^-r^^fci::ioT>9>-v;^^Tl^^~«^^. ^(T) 
h^v^^'J^^T 1 ^r#.K»Ml 0 5t?«v>. ^(D^mmM^l 0 5±lcSmKl 0 7^ 

f^jt;L -eosmmi 0 7±^';^^^°■>^'>' ^^^*fet^J^^'^"^^*S*n;mi o 8^?^^l. m 

«K1 0 7tV-^102b>&^3V^'^h7°9i5^106 tcJ;o-C^M$^i-. 1 
0 8±i'2 0(^mffil 0 9 a, 10 9 b ^^L"^— ^<^iB'«^^M'^**^^ 
oTV^;S>o ««1 0 9 a hmwmi 0 7 i: Of5t'B^^<75/N°;vx«I±7&^mn $ i: . « 
«mi 08(^-9-^mfel09 ac^itTt^^fti-^^Iit (Rr^«f|5 1 0 8 a) CD^^ffi 

7&^ti*n/-i^^^-r^o ^/c. msi 0 9 b t*mmi o i }i(omm^<^^^^'^7.m£ifm\i 
^tL-sfc pr^^trcmi 08O9t>s«i09 b<7?ii:Tt;«i-*« (TOffifn o 

8 b ) (iymj\.mmn/WP^^o - <7)fB'tt*^ l "BT^«fI5 1 O S a , 1 0 8 b ^ 
10(7)^^V-b;vMl i: LX^ljffiL. ^^*«SI510 8a, 1 0 8 b OjgMjt^ffi v^t: 

[0 0 18] 

<^^^> 

^mmmm \ o 5 (7?mJ¥«. m 0 4 i:«mmi 0 7 t^-^m^fl^jtc^^u^v^jK 
<7))¥^-e*tL(f j:v^o smmi 0 7(^ii'iti. t^^y:$^^ >^9^^i 0 6 tnmf. 
^§1510 8 a, 1 0 8ht^m%mi^mm,ir^^tii^x-^^mm(Dm-c^M^^^o m.m 

109 a, m>Sl0 9b{i. ^mj^l 0 7 0iliililRt ^K:itlw5^^i-tLi^ J:v^o ^(OX-i 
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K-^fiii. mnmi 0 7 tmm i o 9 a, 109 b t<^F^t^m:^=^^i^$*^ ^ti}^-c^ 
:ho tfz. mmi 0 9 3.tmmi 0 9 b tmm^t. m^ii 0 9 afc*«mi o? t<Dm 
^^^^-r^mmmm 1 0 9 b Kfrn^m^^^j^^^nmrnm-^^^f^i^^^^o j: ^ 

•tfiit. ^mmUl 0 8 a, 10 8 b(7)#^t'1i3lJ<7)/N°;ix;^mffi^mi-S-i:^^-e§ 
[0 0 19] 

8/.mt L. TOWmi 0 8cDm»=^0. 0 5/.mi:L. « 1 0 5(DBIff^0 
4 /.mi: L. MS 1 0 9<^i|ig^ 0. 0 9 /umtLXmm^fiX^^^o tfz. MMMl 0 

1 <Dm^%^m.m^m^tm<D 0 . 28y«mfcL. «^io9a fcmmi o 9 hh<DWM 

^ 0 . 1 /i mfc Lfco 
[0 0 2 0] 

^ ^^tmM 1 0 8 t L TPrO. 7CaO. 3Mn03 (PCMO) ij^h^-Ji^CMR ^ 
Mv>, 0 7 ir{±Pt. mfel 0 9 a, 10 9b iciiAg^ffl v> o t:^^. 1 0 1 

tCJ±Si=&fflv>. bm^tmi 0 3 tCliSi02. M 0 4 lCt±*°VSi. n > ^ ^ h 7V 
1 0 6 ^::iiW V^'^T^V) =Jrfflv^;i>o 
[0 0 2 1 ] 

[0022] _ 

nX^JM/Lmi 0 8(7)#tt^iil-<;g,fci6tc. 112 (a) , (b) \Z7s^-tX^\Z^ ^^^2 0 

l±tcT^S«2 0 2 =^51^^ TiP««2 0 2±l::iEI 1 \Z7^\^fz^mmMl 0 8 %5F^ 

^L. -^mmm.! o 8Jit:jifrM2 o 3 *?i^^l-c. ±§i5m®2 0 2 is i o^^rsi^m^s 

2 0 3 ^/^°;^>^m?M2 0 4 t;^^i-r^o ^ <7) J; 9 L/ct^^::. yN";v;^myJr« 2 0 4 J: 
oTnr«*rLmi 0 8 t^2m«c7)/N";v;^«E (+«/^°;^;^, ^epinLfc 
o +«^^°;^>^^i±^m®2 o 3 {mMi o 9 a t/ii±sffii 0 9 b) ifl-rmmM2 0 2 

(^^J^l 0 7) ti^L-C+fe'l4i: 19 ^ {±±§15^5^ 2 0 3 

0nsec-e^t)mJ±5&^^+4 V-C^S^>(7)^:L, i±/N°;vxilig76n 0 ns 

ec-e^'9«J±>6^'-4 V-C'^;i>^>Ofc-r;S.o t/i. M2 O U^{±Si, Tf|5««2 0 2 ir(± 
Pt=l:MV^. ±^5^5^ 2 0 3 lc(±Ag^fflv>;2)o 
[0 0 2 3] 

C#14 a ] 

HI 2 ( a ) <^ i ^ nl«in:m 1 0 8 (DmMKn\^X IMMM 2 0 +ffi'tt^^°;VJ^ 

^1 omepini-^t. nr^js^j^i o 8o^t.±«®2 o 3 oii:Tt::«i-^« ("bi 

«trbf|510 8«) (DW^m^^t^ 1212 (c) CO J: ^ Lfco ^Oi^t^^ ^«?f^ 

t-t?fflv^f^PCM0m K«»l 0 8 a) 0*£MRii. «mi'^t 

enin^tL/ciim t'^fS^ffLTiiSnL. 1 0/N°;vxB-eW{it<7)0. ikn^-?. 

9 k ni-e±iinL/io 

[0 0 2 4] 

nr«$rLfM 0 8 «<7)«<fiR*9 kntC±il]n$^^fcm> 1212 (b) <7)J:9t'"5I 

1 0 8 <Dmm KM L TTf^mm 2 0 2 ^ 2 0 3 ^ - 

^ 1 0 Hiepin-r -i) ^ s ^m.WmM 10 8a Offififtllttill 2 ( c ) (D^^K^ 

>^@-e9 kO/5^p.»{t<7)0. 1 kfitcMo/co -fitp^, w^cepS^L/i^^°;^xmJ± ( 

ffiSE#2 004-3107454 



mm 2004-131542 



4/ 



[0 0 2 5] ^ , 

[0 0 2 6] 

C#i4 /? ] 

t f^. PCMOJ^oat^ (p(:^-XA(i7F§g) tcioTii. US (a) , (b) , ( c ) 
^i- J: ^ icTOWmi 0 8 O^Mt'^tLT±$|5m«2 0 3 ^-ib -Ui^^-^^^^^mwir :h 

[0 0 2 7] ^ a. 

^ ^ -e. nr^tmm 1 0 8 (DIM 7&^ensn $ h R ^Ji^^iitn L +^ 

[0 0 2 8] 

;§> h . W^g^tlS 1 0 8 a , 1 0 8 b<7)fmiitR^^^'^'fkb^v>tv^9#'fe'fc*i"^o J:o 
B^^cT) V-^;vmT'75mi±*^«ra 1 0 8 a, I 0 h Km]\-f ^ ^ ^ 

RT^^ItnlflS 10 8a, 108b (D^Jfilffi R ^ tltei" ^ ^ ^ ^^^""Xl^-e * ^ o 
[0 0 2 9] 

COi^tc. -BT^feLflJ 1 0 8 a , 1 0 8 b(^t&i5T:'ttR{i^ m\^^n-^ ^-^^^ ^W±.(Dm 

08 a, 1 0 8 b I' 2ffi^> L< {i^«co«m (H^^y >7^~-^) 'l:*^^tf ^ t ^^'RTtl-e^ 
'5) o 

[0 0 3 0] 

^Li-r. Ji^^OJ;d=&#tt**i-^^«*^nl51 0 8 a, 1 0 8 b(7)III^ll!4'-^~<75^BB 
=^112 (d) , (e) , 1113 (d) , (e) h^m-f^o -t^^-h^. m^<D^^\i(O^^I>Z 

+ffi'I4o/^°;vJ^mJ±«^I^$ tL;z> t TOtsw i o 8 a , i o 8 b om^jimR^miJuh^ 
w<7)mmK-mn(D^^)v:^mBi)^m\i^i^^ tnmmm i o 8 a , i o 8 b (Dt&muR 
M'j^^-r^ t^m-r^t. ^m'\±i^ir^'^m&^mi o s a. i o s b ^mmm^i<^^ 

|a-rS-^^^'-e^^)o L/c^^^oT. C:c^Br«*rL^l 0 8 a, 1 0 8<^II|j^lB-^=^fflV^-C 

mi tr^t/c:nr«»i 0 8 a^m4:<DXdim^mtLxm.mir^^tt^x-^:ho 

[0 0 3 1] 

<«III^> 

HI 1 tl^$^^/c|B'W^ 1 (Dmmmm^m4: tc^i-o iomii&ii. Rr^^jiLfR i o 8 a 

1 0 8 b^d-^'^^^^ ';>fe;vMi y^yz^:^^Ti 7- mwi fc. 
B 1 -fu-y^T 1 a, F 1 h t^m^^o ^(ommi. tm^^-r, V^yV^- 

K is F^^LTis ^ , p<-tiJ-fe;vMU::2ffi={> L< (i#«<7)'|tf& (ey h 

■T- ^ ) ^mm-f- ^ o 1 iiiS V^T. h 9 > v;^ ^ T 1 O K V ^ > 1 0 2 a t± :y 

hf^B 1 ic^^^^x. h 7>v;=«.^T 1 or- > 1 0 4 F^tWl (::^^^tL. 

1 0 9 aiiT^V- h^P 1 aizmm^f^^ m« 1 0 9 hiiy°]y- MtP 1 b K^m-^fi^ 
„ h 7 >v>^i5^T 1 {±> h 1 0 4 tCBf^e^SJiWSn^tL^ t^ii-r^o 
[0 0 3 2] 

0 4 t::^Lfc^^V^;VMl tcltm i}£yVr-^) ^IB'Hi-^IB'It^- K^-^^^"^® 
5 (a) , (b) Looi£H^i-^o ^i3. BT'^mK 1 0 8 c75#t4{±#tt « "C^ ^9 

. pT«kei5 10 8a (D^mmi 0 . 1 k O tLTjS J? . nr^ig» 1 0 8 b O 

[0 0 3 3] , 
h^P 1 btC^LT-moSffi+2 V<75+«^4/^°;^J^t«ffi+2 
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-2) o 

«»1 0 8 a. 10 8 blim^tL^o ITM^^l 0 8 a OS^^itR tiM^ tL/^ 

/N°;vj^mffi^'J5CT0. 1 kn>5-?p 9 kai-iisnu. pr«» i o 8 b oj^^Rt^en 
m-^ftfz^':jv:^mmKmzx9 kn^^hO. lkni<z^^ir^ (Els (b) <7)l~l0^^° 

r 0 0 3 ^ j| 

3 izmm^m^^ti^^o ^ . -^m&ijiu i o s a , i o s b oimmR \zx<^x^i 
'WMW ^ m^i- ^ - 1 ^mmm i o 8 a to^gM r t^^^ o . ikax 

i:ht^^ roj hLnr«»l 0 8 a(^*gin:1KR^^'9 ka-e*;5.J:#=lr flJ 

h 2 itto'lf ^^iB'It-r ^ - § o 

10 0 3 7] 

5 (a) (b) =^#MLooiiH^1-So ±^<7)ifi'lt^- Fii i -pT. "asmmm 

1 0 8 aO«tlLlftRl4 9 k O i^f^ o TV^^ ^ O t L. -BT^W 1 0 8 bOMfMlRfiO 

1 kaK^j:'oX\^^^i><Dtlr^ (US (b) (7) 1 o/N°;v;^@) o 

[0 0 3 8 ] 

+ 2 V <?5 t 2 V O H-^^-^^^^ ^ ^■^"^'^^ ^PiQ"^ ^ ° 

[0 0 3 9] 

«*n:f|5 1 0 8 a. 10 8 btcM^tL^o "BT^^fl^ 1 0 8 h (DtmmRHmw^f^fz 
/^°;^X«J±^::)SCTO. 1 kn^-^9 kOt'ii1]nL. pr«t/Lfl5 1 0 8 aO^MjURtien 
j]n$^/c^^°^^^SJit-Jit^l^-C9 kO:^^^) 0. Iknizm^J^^-^^ (115 (b) <^11~20 

^oltlz^ -^mmui 0 8 a, 10 8 h (D^^ ^zMLxm-m^^- t ^ Kmn^ 
e[]inL/^iiii^tiwic!piSjc/-fitentn-t:ix«\ ^^v-fe^vMs tc#^^tttyi'itfR=i: v-b^v 

i t ^O^'-e # ^ o o t ^) . 10 8a, 108b (DmM^M^^MVtWJzmir 

^SI510 8a, 1 0 8 bco«in:|lR(±I15 ( b ) <^ J: ^ t^MJIEl- < ° 
[0 0 4 31 
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[0 0 4 4] 

t T . 7° V - h 1 a (DMi^^^^^ y > K Km t $ n/cM ^ o 

^ o 

[0 0 4 61 

:^[z T'v- h^iP 1 b t::mmJ±V 0 ^mi-So ^i3. RTM^fU 0 8 a, 10 

nm fm^~ri3xxf')^y y^-v<^t^i<z\£y vuBiKm\i^f^^^-^ 

o 

[0 0 4 7] 

T'v- h^p 1 b irepjn^^/^mmffiv 0 75W«^fU o a b Kmn^fi^ 

(DX 'vf -7 hftB 1 \z\f^mmM 10 8b (7)«iltR fc"BX«» 108a O^ffiR 

i: LRimmfM 0 8 bco^ifbttR a<^5®trLl»R=^ fRaJ i:. tf h^B U::^ 

^I^tL;i>ffi:dmffiV o u t }±. Vout=Ra/ (Ra + Rb) XVO "C^^o 

^1 ^ -^^ ^ laL-t - K ic^s It -2) Epjjo ^ 1 0 IH^tV^ § V -fe > - K ^ 
1 OHI^T^ nr««l 0 8 a. 1 0 8 b <7)JS^«R 13 6 (a)c^J: 

icffl^$tL;i.tiritimj±v o u t ^iij^-r^ me (b) <^j; d t'>&o/co me (b) \z 

^-r i ^ ic, pT«^fl5 10 8a, 108b cOfg^'fitR tCjS l£ h I.IB U::mil $ tL 

;g)ffl:^jmj±v o u t ^^^^^^o 

•ItfU^KIi • m-^-r ^ - ^ 1: ^ o #!] X {i\ ^mmm l O S a coMM R 0 . Ik 
OOh ic7)m:tjmi±V o u t =^ roj tnX'^iS^flSl O 8 a(7)ffiirLttR^^~9 k n<7)i: i 

(7)m^mffiv 0 u t =^ rij t-r^^iiicj: 19. 1 li^-^^ hco'it^^K-^^m-t-tT&^'T'^^ 

o 

[0 0 5 01 

^ir. nr«!n;f|5 1 0 8 a. 10 8 b j3 ^^JSM'^^'fb^^iJ'^'&^^^'^^-^^^'^l^ 7 
(a) , (b) =^#HSLoom0^i-^o 

Ml^^'^^^^^i^P^^^^H^'J^'^"^'^^^'^'^^^^^^ ^«^i-S^«Ml 0 8 
a 10 8b (7)^£c $ < ^ ^ ^ o - (Om^. 1 o CO nr«^f 15 J: ^ 

M 1 2 o(7) nT^*m§i5 10 8a, 108b <D^^ omummmnm^mtL^fih <D^ 

ffiib^m^Jmav o u t t LTV^^o ioT. HI? (a) O J: d 1 

0 8 a, 1 0 8 b<^«1£R>0^^ll6 ( a) <D^^T^^X ^ . M 7 (h) <DX^I<^mtin 
j±VouttiI116 (b) K^Lfzi><7)tmm-^ztj:;ho ^<DJ^'jl<z,mmt'{\^^^^^^- 
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[0 0 5 2] 
10 0 5 3] 

tfz. 2oOt5'lt*i^l Ola, 10 1 b ^it^iJl'«I^LTffl«fi^(imk$^^Mi^ 

10 0 5 4] _ , _ ^ 

tfz^ |B'K*^^1 0 8 a, 10 8 b t'fPiJP^ tL;?)S^6^^N';vxo^iliS^MN$ v>i5 irsB-E 
*^1 0 8 a, 10 8b Ki5\^^immi\:^W^<^'^^*^^ ^tinKNo\xt\tmm-(Dm. 

[0 0 5 5] 
[0 0 5 6] 
[0 0 5 7] 

tfc. msi 0 9ti«mKi 0 7oiiiit3Jixt^i2itic5f^j^i-tL(f j:v><7)-c. smmi o 

[0 0 5 8] 

tfz^ mmi^m^^ts^ii^hvxim.mtmm\^x\^^(Dx. ^mmt<Dfzib(Dm 

[0 0 5 9] 

x^hm^.^^^'^^^^o 

[0 0 6 0] 

t^^. Rr«*fLlil 0 8<7)#t4ii#te/?-e^^T'J)«tP^v^o ^<o^^. sB'It'^-K^ 
[0 0 6 1 ] 

>^i3. :$:*Wt^-t:-t±nr«^m^ bTt±. Pr0.7Ca0.3Mn03(PCMO)^ny7;:^;^ 

(Dm.iYM^m^^fzii)K m(Dn-kM.%mmM¥r. ^^sv^iisia^fswi^. ^^etjicti^x. 

{f. Prl-xCaxMn03(PCM0). LaSrMnOS. GdBaCoxOy^^^ -^-T h«5t=lr*-r ^LiNbOS^ 

[0 0 6 2] ^ ^ 

tfz^ :^mmmx'i!^^fz^^mmx^:h^u-zr:^ij^ >«^opCM0#^o?^^1::(± 
. y^^^-j'^^)y ^ffl fc: ^(DWrn^J^lJ^x h ^ CVD. MOCVD. ;^ tf >- 3 - h . V 

[0 0 6 3] , ^ 

tfc. :$:«m^^i±Tfi5mS2 0 2 isitf^mmi 0 7 KVt^m^^tzi)^^fifm\'U 
-l,^>OT{±^<> Ag, Au, Ir. Ru. Ti, Ta. Al. Cu. Ru03, Ru02, SrRuOS, LaCoOS. SrCo 
03, LaSrCoOS, TiN. TiOx. YBa2Cu30x, Ir02, TaSiN, MoN<^ ^ "^c^V^-f 1 "^^ 
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[0 0 6 4] 

t :$:^M5F^«J-t?ti±f|5mfe 2 0 3 is i XfmU 10 9a, 109b ^^Cu^lrffi 
:}x/fltt'PI^^<^-^ii=&<> Al. Ag. Pt. Au, Ir, Ru, Os, Ti, TaCO d t><^V>T^^;0> 1 o 
, ^^\^m^fLh (DU^mi)^ h ^ tLT ^ ^ffl V^T ^) ISI#O^JP::*^# ^ tLf^To 

[0 0 6 5] 

{m 2 0^irfe5^Ig) 

^CO|&0J<^^ 2 O^Mm^t^ J: 2 (O^^t^m 8 tl^-To r 0|5'It*?-2 -e{± 

. Hlli^LfcnT^JfiifLmi 0 Z(On%^mmM>\ O S a t l O S b }i<DmK:^^'f:h 

[0 0 6 6] 

<^^$> 

'^^is. :$:*WS-^ti^ HI 8 Lf^lB«^ 2 ti. IB'Il*^^ 1 o^/c 19 Ote^ 0 . 2 
5;«mfcL. nr«*a:mi 0 8coM)¥*0. l;^mi:L. 1 0 5Om»^0. 

4;.mfcL. m^ll 0 9(7?iliS=^0. 0 9 m t L T W $ v> ^ o ^/c. 1 0 7 

c9iliS^ia'E*^<7)il!ltlW]#<7)0. 2 5 ;«m^: 1 0 9 a t«*ll 0 9b fcOSgi|>lr 

0 . 0 7 // m^: L/Co 
[0 0 6 7] 

\>xal(d ^m^mi 10 8a h^mmM i o s b mz.^mmM i o s 
;i£L-cv^:&v^o-c\ mMi 0 9a tsmMi 0 7 }i(Dfii'Q^^-r ^m.wwmi 0 9 b 

^#=^:S:t?$'&v^o J:oT. ^l<7)|t»tUjfc^i-^i:. 1 0 9 aiim^^l 0 9b 
[0 0 6 81 

3 (ommm) 

<»^> 

z. <D^m<Dm 3 (D-mmm i ^ is'H^t- 3 co«^t * hi 9 i::7js-r o ^ obS'K^t- 2 1? 
us t'^LfcDimKMi 0 8 \zixx.x. m\±a ^^^^^mm.m 0 s « 
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